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缩略词 英文 中文 
CO2 carbon dioxide 二氧化碳 
Chl-α chlorophyll α 叶绿素α 
d day 天 
DIN dissolved inorganic nitrogen 溶解无机氮 
DMS dimethyl sulphide 二甲基硫 
DOC dissolved organic carbon 溶解有机碳 
HNLC high nutrient low chlorophyll 高营养盐低叶绿素 
micro microplankton 小型浮游生物 
mg microgram 毫克 
N2 nitrogen 氮气 
nano nanoplankton 微型浮游生物 
NH4+ ammonium 铵盐 
NO3- nitrate 硝酸盐 
NO2- nitrite 亚硝酸盐 
P phosphorus 磷 
pico picoplankton 微型浮游生物 
POC particulate organic carbon 颗粒有机碳 
SiO32- silicate 硅酸盐 
SRP soluble reactive phosphorus 活性磷酸盐 
t ton 吨 
T water temperature 水温 
μm micro meter 微米 




























1. 铁山港共采集到浮游植物 54 属 124 种，其中，硅藻（Bacillariophyta）
为 优势类群，共 41 属 102 种，占总种数的 82.26%；甲藻（Pyrrophyta）
10 属 19 种，占总种数的 15.23%；其他浮游植物类群 3 属 3 种；日本星
杆藻（Asterionella japonica）和角毛藻属（Chaetoceros）是两个季节的
主要优势种。深沪湾共鉴定浮游植物 63 属 140 种。其中，硅藻 47 属 116
种，占总种数的 82.86%；甲藻 12 属 20 种，占总种数的 14.29%；其他
浮游植物 3 属 4 种；中肋骨条藻（Skeletonema costatum）是春、夏两季
的绝对优势种。 
2. 铁山港浮游植物平均丰度为 50.53×104 cell/L，深沪湾浮游植物平均丰度
为 16.87×105 cell/L，两个海湾的浮游植物丰度都存在明显的季节变化。 
3. 铁山港浮游植物总叶绿素 α平均浓度 1.23 mg/m3，春季明显高于夏季，




















4. 深沪湾浮游植物总叶绿素 α的平均浓度为 3.66 mg/m3；春季，总叶绿素






季。深沪湾，夏季浮游植物的固碳量约为 7.37 t C/d，对氮和磷营养盐的


















Phytoplankton is the main component of primary producers in the marine 
ecosystem, which photosynthesizes to turn carbon dioxide into organic carbon. 
Phytoplankton is ingested by marine animals directly or indirectly, which plays a 
significant role in energy flow and nutrient cycling. Different size-fractioned structure 
of phytoplankton has different nutrient cycling and energy flow. Studies on biomass 
of phytoplankton, size-fractionated phytoplankton primary production and temporal 
and spatial distribution are significant to recognize marine ecosystem dynamic 
processes and the action of microbial food loop, are conductive to exploitation and 
utilization of marine biological resources. 
Two cruises were carried out to study on the species composition and abundance 
of phytoplankton and size-fractioned structure of chlorophyll α concentration and 
primary productivity in Tieshan Harbor and Shenhu Bay in April (spring) and August 
(summer) 2010. The relationships between phytoplankton and environmental factors 
were discussed. Also the fixed carbon amount via the phytoplankton photosynthesis 
and the purification capacity due to the nitrogen and phosphate intake by the 
phytoplankton were estimated, the carbon flow in the gulf was established primarily.  
The main results are as follows: 
1. The results show that there were 124 species in total, representing 54 genera 
in Tieshan Harbor. Among these, diatoms (102 species, representing 41 genera) 
were predominant group, accounted for 82.26%, followed by dinoflagellates, 
with 19 species, representing 10 genera, accounted for 15.23%. Asterionella 
japonica and Chaetoceros were the dominant species in spring and summer. 
The results show that there were 140 species in total, representing 63 genera 
in Shenhu Bay. Among these, diatoms (116 species, representing 47 genera) 
were predominant group, accounted for 82.86%, followed by dinoflagellates, 
with 20 species, representing 12 genera, accounted for 14.29%. Skeletonema 















2. The abundance of phytoplankton were 50.53×104 cell/L in average in Tieshan 
Harbor and 16.87×105 cell/L in average in Shenhu Bay, with a seasonal 
variations in two gulves. 
3. The total chlorophyll α concentration of Tieshan Harbor was 1.23 mg/m3 in 
average, with a seasonal variation as spring > summer. Tieshan Harbor is the 
typical sterile nutrition water. Biomass of phytoplankton decreased in summer 
was due to nutrient limitation. Seasonal variations occurred for the relative 
contributions of different size fractions of phytoplankton. In spring, 
nanophytoplankton (NANO) and picophytoplankton (PICO) dominated the 
phytoplankton productivity and biomass. In summer microphytoplankton 
(MICRO) was higher than NANO and PICO. 
4. The total chlorophyll α concentration of Shenhu Bay was 3.66 mg/m3 in 
average, with a seasonal variation as spring > summer. As a whole, the notable 
characteristic of phytoplankton in size-fractioned structure was the NANO 
and PICO occupied comparatively significant portion in Shenhu Bay. NANO 
dominated the phytoplankton productivity in summer. Ecological factors such 
as temperature, salinity and nutrients took an important regulation in the 
distribution pattern of the abundance and biomass of phytoplankton. 
5. In Tieshan Harbor, the daily fixed-carbon amount via the phytoplankton 
photosynthesis, the nitrogen and phosphate intakes in summer were higher 
than spring. In summer, the daily fixed-carbon amount via the phytoplankton 
photosynthesis was 7.37 t/d, the nitrogen and phosphate intakes were 1.30 t/d 
and 0.20 t/d respectively in Shenhu Bay. The organic carbon of phytoplankton 
productivity had different carbon flows. The microbial food loop played an 
important role in the carbon cyle of the offshore marine ecological system. 














第 1 章 绪论 
1 








结构与功能和全球碳循环具有重要的理论意义（Bates et al., 1998; Arrigo et al., 
















































力学模型的研究提供了极大的方便（Moloney & Field, 1991）。海洋浮游生物按照
粒径谱划分为小型浮游生物（microplankton）（20-200 μm），微型浮游生物
（nanoplankton）（2-20 μm）和微微型浮游生物（picoplankton）（0.2-2 μm）（Sieburth 
et al., 1978）。 
自从有了浮游生物的粒径划分，国内外关于浮游植物的粒级研究做了相当多
的工作（Suttle et al., 1991; Takahashi et al., 1983; Moloney & Field, 1991; Merrell & 
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